Human polymorphism and human-chimpanzee divergence in pseudoautosomal region correlate with local recombination rate.
Previous studies have shown widespread correlation between nucleotide polymorphism and recombination rate, but the cause of this correlation is unresolved. One explanation is that recombination is associated with point mutations, potentially through mutagenic effects of meiotic crossover. This hypothesis predicts that regions of frequent recombination should show both elevated nucleotide diversity within a species and increased nucleotide divergence between species. Here we tested this hypothesis by studying the human short-arm pseudoautosomal region (PAR1), which recombines between X and Y chromosomes in men at a rate approximately 20 times the genome average. We sequenced dispersed intronic loci within PAR1 in a panel of humans and in the chimpanzee and directly measured sequence variation and recombination rate from these data. In line with previous reports, we saw a correlation between human polymorphism level and local recombination rate. Moreover, we also found a highly significant correlation between human-chimpanzee divergence and recombination rate. These results are consistent with the hypothesis that recombination is associated with point mutations, possibly because recombination is mutagenic.